In this paper, we define non-Archimedean intuitionistic fuzzy metric space(Shortly, NIFMS), and prove a coupled fixed point theorems for map satisfying the mixed monotone property in partially ordered complete NIFMS.
Introduction
Fuzzy set theory was first introduced by Zadeh [13] in 1965. Kramosil and Michalek [5] introduced the concept of fuzzy metric space in 1975, which opened an avenue for further development of analysis in such spaces. Later on, it is modified that a few concepts of mathematical analysis have been generalized by George and Veeramani [1] , and also, Vasuki and Veeramani [12] generalized the fixed point theorem in fuzzy metric space. Afterwards, many articles have been published on fixed point theorems under different contractive condition in fuzzy metric spaces. Also, Luong et.al. [6] proved coupled fixed points in partially ordered metric spaces, and Samanta and Mohinta [10] studied coupled fixed point theorems for mapping having the mixed monotone property. Also, Hu [4] studied common coupled fixed point theorems for contractive mappings in fuzzy metric space, and Park et.al. [7] defined an IFMS and proved a fixed point theorem in IFMS, Park [9] studied common coupled fixed point theorems for compatible mappings in an IFMS.
In this paper, we define non-Archimedean intuitionistic fuzzy metric space(Shortly, NIFMS), and prove a coupled fixed point theorems for map satisfying the mixed monotone property in partially ordered complete NIFMS.
Preliminaries
In this section, we recall some definitions, properties and known results in NIFMS as following :
Let us recall(see [11] ) that a continuous t−norm is a operation * : 
The functions M(x, y, t) and N(x, y, t) denote the degree of nearness and the degree of non-nearness between x and y with respect to t, respectively. 
(c) X is complete if and only if every Cauchy sequence converges in X.
Lemma 2.5. ([8])
Let {x n } be a sequence in an NIFMS X with t * t ≥ t and t t ≤ t. If there exist a number k ∈ (0, 1) such that for all x, y ∈ X, t > 0 and n = 1, 2, · · · ,
then {x n } is a Cauchy sequence in X.
Definition 2.7. ([10]
)Let (X, ) be a partially ordered set and F : X × X → X. The mapping F is said to satisfy the mixed monotone property if F (x, y) is monotone non-decreasing in x and is monotone non-increasing in y, that is, for any x, y ∈ X,
Main result and example
Theorem 3.1. Let by (X, ) be a partially ordered set and X is a complete NIFMS. Let F : X × X → X be a continuous mapping satisfying the mixed monotone property on X such that there exist two elements x 0 , y 0 ∈ X with x 0 F (x 0 , y 0 ) and y 0 F (y 0 , x 0 ) and
for all x, y, u, v ∈ X with x u, y v and k ∈ (0, 1). then F has a coupled fixed point in X.
Proof. Let x 0 , y 0 ∈ X with x 0 F (x 0 , y 0 ) and y 0 F (y 0 , x 0 ). Define the sequences {x n } and {y n } in X such that for all n = 0, 1, 2, · · · ,
We prove that x n x n+1 and y n y n+1 for all n = 0, 1, 2, · · · . Since x 0 F (x 0 , y 0 ), y 0 F (y 0 , x 0 ) and x 1 = F (x 0 , y 0 ), y 1 = F (y 0 , x 0 ), we have x 0 x 1 and y 0 y 1 . Now, suppose that for some n, x n x n+1 and y n y n+1 . Then by Definition 2.7,
Thus by the mathematical induction, for all n ∈ N,
Also, since
Hence {x n } is a Cauchy sequence in X. Similarly, by same method, {y n } is a Cauchy sequence in X. Since X is a complete NIFMS, there exist x, y ∈ X such that
we have
Hence x = F (x, y), y = F (y, x). Therefore F has a coupled fixed point in X. This completes the proof of the theorem. 
Also, suppose either (a)F is a continuous or (b)X has the following property; (i)if a non-decreasing sequence {x
(ii)if a non-increasing sequence {y n } → y, then y n y for all n. Then there exist x, y ∈ X such that x = F (x, y) and y = F (y, x), that is, F has a coupled fixed point in X.
Hence by same method of Theorem 3.1, {x n } and {y n } are Cauchy sequences in X. Since X is a complete NIFMS, there exist x, y ∈ X such that
Suppose that the hypothesis (a) holds, we get as n → ∞,
Hence x = F (x, y), y = F (y, x). Therefore F has a coupled fixed point in X.
Finally, suppose that the hypothesis (b) holds. Then, since {x n } is nondecreasing and {x n } → x and {y n } is non-increasing and {y n } → y, we have x n x and y n y for all n. From (3.2), Also, X is a complete NIFMS. Moreover, X has the following property : (i)if a non-decreasing sequence {x n } → x, then x n x for all n, (ii)if a non-increasing sequence {y n } → y, then y n y for all n. Let F : X × X → X defined by Then (0, 0) is a coupled fixed point of F in X.
